ABSTRACT
INTRODUCTION
Mobile Market Place (MMP), the traditional E-Market Place combined with mobile devices and wireless networks, is likely to become a major business model in the near future. MMP not only extends Internet-based E-commerce, but also offers a unique business opportunity with its own features, such as ubiquity, accessibility, portability, etc. Nowadays, MMP becomes prevalent in our daily life and mobile users are able and more willing to do business on their mobile devices more readily. However, they are still facing some difficulties to make decision, browsing, searching and buying an item in MMP environment. Moreover, it can be considered as time consuming and frustrating task. Therefore, using recommendation system along with notification system in MMP domain certainly will help to increase consumer satisfaction, enhance consumer/ company loyalty, and boost overall sales through targeting huge number of customers based on their interest and location. However, the MMP offers a business model of buying and selling millions of goods and services via M-commerce. Choosing among so many options is challenging for user. Increasing choice, however, has also increased the amount of information that users must process before they are able to select which items to meet their needs. In addition, this model typically involves economic activities, interactions between 2 customers and service providers, and commercial transactions crossing companies. To address this information overload, a notification system integrated with recommended system can tackle these problems and makes it easier and more efficient to search, evaluate, and compare items in the MMP through suggesting items for users that are likely to fit their needs, and to provide users with information to help them decide which items to purchase. The items can be suggested based on the users' profiles and their locations, the form of recommendation include suggestion items to the user, providing personalized item information, summarizing community opinion, and providing community critiques. However, user may visit the recommendation system with different mobile devices. The final hybrid recommendation result must be presented according to the characteristic of user's mobile device. Nowadays, we can find many mobile recommendation algorithms [1] , [2] and hybrid recommender approaches [3] , [4] , [5] suitable for mobile environment Today the internet technologies continue to develop, popularity of mobile terminals to increase, and the quantity of information on the internet is immense and increasing each day. These qualities make mobile agents useful for the information-rich and communication-rich environment such as M-Commerce. All this much of information-rich becomes difficult to be monitored by users where searching for specific data may cost a lot of time. Using Notification System (NS) can help in this matter through supplying user by the data of interest when events occur or certain conditions are met via a convenient means [6] . The means such as instant messaging, e-mail, cellular phone, or WAP, etc. are controlled by the user. Therefore, demands for mobile services become stronger and more diversified. Mobile technology services need to integrate with computer network services. The integration between information services (e.g. databases), notification services (e.g. E-mail, alarm systems) and telecommunications infrastructure (e.g. GSM, Fax, etc.) is one of the strategic issues to satisfy mobility needs [7] .
The introduction to MMP should bring many benefits to consumers, service providers, and telecommunication operators. From the customer point of view, customers can access ondemand, at the point of purchase and obtaining best prices in the MMP. This can happen via mobile application. Although MMP provides a technology to increase merchants' sales, it enhances management efficiency for service providers. As companies exchange item information with customers in time according to their personalized preference and locations. And that can be done via a web page promotion or a mobile alert to increase their willingness to buy an item. Also there is some portion going to telecommunication operators. The more the MMP's services are used by customers through mobile, the more revenue can be achieved by the telecommunication operator. In addition, the operator can also achieve revenue via fees charged to service providers for each MMP transaction. However, there are still quite a lot of issues that have to be addressed and revolved for different players in order to have adequate MMP.
NS is one of the most important components in ubiquitous computing of MMP. The main functions of this system are: matching buyers and sellers, facilitating the exchange of information, goods, services, and payments associated with market transactions. Therefore, this system needs to continually collect and integrate data distributed among huge set of users, sites and applications. As a result, it would help users in gathering relevant information of interest and enabling users to decide in timely manner. In addition, within this system, data would be exchangeable through a very large number of devices and heterogeneous type of information resources [8] . This may lead to server resource contention, network overload and congestion. Therefore, the system has to select appropriate methods of data delivery.
Moreover, this architecture speaks beyond the traditional way of notification and tries to address the need of user and service provider satisfaction in MMP domain. And it is unique in that it provides a feasible architecture that takes advantage of today's technologies, including the Internet and WAP, to transmit highly important information. In addition, With regard to recommendations and notification alerts, there is no equivalent system that has been addressed 3 so far in MMP domain as a means of urgent missing of user information. At the time of this writing only few traditional news broadcasts and a system to transmit wireless text messages to cell phones have been implemented but they have not pay attention to the user and service provider interest and their location as this architecture do.
The aim of this paper is to present an innovative for increasing the notification efficiency of mobile along with recommender system to meet the need of mobile users (i.e., customer, service provider) and enhance the usage of MMP. With the innovative approach, personalized recommendation and notification can be provided as a guide for mobile users.
The rest of the paper is organized as follows: section 2 discusses related work, section 3 discusses the system characteristics, and section 4 discusses the architecture of proposed model.
RELATED WORK
The literature shows that notification systems have been studied and implemented for different projects, protocols, and architectures. i.e., web services based event notification systems [9] , CORBA notification service [10] , and the publish/subscribe communication paradigm [11] . However, notification mechanisms still need some extending with intelligence, and anticipating changes, as foreseeable location updates.
No doubt that Internet and the wireless supply an actual MMP all over the world without location and time restriction. These distinguished features give superiority to M-commerce to dominate the space of commerce instead of e-commerce. Thus, these features play an important role to boost overall sales through targeting huge number of customers based on their interests and locations.
We believe that NS is one of the most important units in MMP and it provides the necessary information to various units of MMP [12] , [13] with respect to their request. Undoubtedly, this unit will enhance the efficiency of mobile market place if it does consider the location and preferences for both user and service provider. Usually, mobiles MMP make available on the Internet electronic catalogs that support lists of items or services, price information and commercial transactions. Depending on that, it will return a list of items or filtered services which meet the requirements specified by the buyer. According to the huge number of agencies i.e., broker, auction, delivery, payment, supplier, buyer, etc. and overloaded information interacted and presented between them, NS is considered the backbone of MMP and important unit.
The proposed architecture of notification service responsible for publishing and advertising goods and services offered by the existing brokers and provide channels to communicate with other MMP components which assist to obtain useful information about location and maps, which can help to point the exact position of the item in the market, and gives information about location and city roads. Also the user or merchant based profile could be useful to provide information about user requirement, merchant offers or item specification. This type of service has impact factor in enhancing the finance capability of mobile commerce, increase the revenue, reduce the cost and time consuming while search for particular item.
In addition, there are two advantages of NS. First, effective personalized advertising and efficiently presents targeted advertising to users that are likely to purchase items and services; this thereby dramatically improves sales and businesses and makes more profit. Second, the more personalized the advertising becomes; the more customers eventually regard this service not as an intrusive extra but rather as a helpful necessity.
Moreover, this architecture is important for both customers and services providers to confirm the transaction of payment, and provides necessary information that could handle the delivery process of items to the customers.
Mobile notification services designed for particular services have limited number of models [14] . Extensibility is not supported by the most of these models. Previous research has shown criteria that should satisfy the adaptive mobile notification [15] , [16] , [17] , [18] , [19] as:
• Take the mobility of users into account: manage highly model of users' interests (subscription, update, insertion, deletion).
• Manage changes in the underlying network topology that may occur in very dynamic setting like an ad hoc networking.
• Support multiple notification channels and multiple content formats: support heterogeneous notification channel (e-mail, internet protocols, fax, phone, WAP, etc.).
• Support large numbers of subscribers and publishers: continuously collect and integrate data distributed among a large set of users.
• Propagate notifications for thousands of information consumer simultaneously, which managing large amount of content sent to the system. • Select the appropriate mode of communication: filtering and delivering relevant data to interested users and components in a timely manner with helps of middleware which gives filtered formation for potentially large set of users, gives their continuously changing location, their changing profiles.
• Support security and privacy of information: performing security functions, like subscriber and publisher authentication, secure content distribution, i.e., not all subscribers may be allowed to receive all publications that match their subscriptions.
Here we integrate all of these criteria into our proposed model in addition to some criteria that will be addressed in system architecture section.
The literature shows that mobile notification models are designed to have high user interactivity and low user perceived latency. Real-time dynamic web data such as news headlines, stock tickers, and auction up-dates need to be propagated to the users as soon as possible. However, these applications still suffer from the limitations of the Web's request/response (pull-based) architecture which prevents servers from pushing real-time dynamic web data. Such applications usually use a pull style to obtain the latest updates, where the client actively requests the changes based on a pre-defined interval. It is possible to overcome this limitation by adopting a push style of interaction where the server broadcasts data when a change occurs on the server side. Both options have their own trade-offs [20] .
Data dissemination involves the delivery of data from one or more sources to a large set of consumer [21] . Many dissemination oriented applications have data access characteristics that differ significantly from the traditional notion of client/server as embodied in navigational web browsing technology [22] . Table 1 illustrates the characteristics of dissemination oriented mechanisms.
Pull
Request data when it is required, when request is received at server, the server locates the information of interest and sends it into the client.
Push Data delivery involves sending information into a client population in advance of any specific request.
Periodic
Is performed according to some pre-arranged schedule, this schedule may be fixed or may be generated with some degree of randomness.
Aperiodic Is event driven while data request for pull according to any user action, or transmission for push regarding to data update by server.
Unicast Data items are sent from a data source (e.g., single server) to another machine.
1-N Multicast
Data sent to specific subset of clients (recipients is known).
Broadcast
Send information over a medium on unidentified and unbounded set of client can listen. In mobile marketplace notification system, the Mobile Merchant Server (MMS) has the following attributes: there is a huge population of users who want to access the data. There is a tremendous degree of overlap among the interests of the user population. Users who follow the event closely are only interested in new data and changes to the existing data. Therefore, each user sends a request to the server, the large audience for a popular event can generate huge load at servers, resulting in long delays and server crashes. In addition, the use of unicast data delivery likewise causes problems in opposite direction (from server-to-client) with unicast the server is required to respond individually to each request. By considering these characteristics, it becomes clear that the -request/ response-unicast method of data delivery may alone lead to undesirable results. As well as, Scalability considered as elaborate problem in Mobile Notification System (MNS), which can be occurred as a result of mismatch between the data access characteristics of the application and the technology. Furthermore, the mobile devices nature still suffers from the limitation in keyboard and display and the ability of processing. Therefore, MNS needs to use appropriate mechanism of data delivery to enhance the performance of such system. These limitations force researchers to pay special attention to build a flexible system. Notwithstanding, using data push delivery, the transmission of data to user is initiated without requesting the users to explicitly request it, users do not have to poll servers for new and update, the number of user requests that must be handled by server can be reduced dramatically. However, the battle of data push standards is well underway, and the changing from data-pull to data-push does not solve all the problems, and there is no one data delivery that can provide adequate support [17] for the wide variety of data dissemination. Our proposed model supports all delivery mechanisms that have been discussed in table-1.
SYSTEM CHARACTERISTICS
The NS is a telecommunication method of delivering a message to a set of recipients. For example, the NS can send an e-mail or notify by another gateway when a new topic has been added to the MMP or when a desired good or service is made available. Moreover, this architecture is important for both customers and services providers to confirm the transaction of payment, and provides the necessary information that could handle the delivery process of items to the customers.
The complexity of the NS is often dependent on the types of messages that must be sent. An e-mail noting when a page has been inserted into MMS is adequate for such a straightforward task. However, the proposed model has the following attributes:
• The ability of notifying individuals' recipients in real-time interaction, or when the events take place.
• Supporting the scheduling and fail-over scenarios.
• The NS can be controlled by mobile user to permit or escalate (spam) the unwanted notification.
• Support customer reviews and item's features and accept them as a feedback to determine what tasks the system should perform.
• Considering users' vacation times, weekends, holidays, so on and so forth, to prevent notifying people when they are not available, otherwise system can notifying them about their interest according to their profiles and locations.
• The ability of distribute the information and ensure the recommended notification has been delivered across the interested gateway by the user, otherwise it should be sent through the second gateway that is preferable by the user in case of failure has occurred to reach the first gateway.
• Supporting the scalability, without changing the model design when there is a need to add new notification service by means of a plug-in approach. Figure 1 depicts the architecture of the Notification System of Mobile market place (NSMMP), as it would be deployed in a mobile market place environment. In such an environment, end users (i.e., customer or service provider) can access the NS and register for their events of interest and obtain the expected content when match has occurred. The architecture of NSMMP system consists of two main components: Customer's Mobile Devices and Mobile Merchant Server, in addition to the interfaces among these components. 
SYSTEM ARCHITECTURE

NSMMP
Customer's Mobile Devices:
The Customer's Mobile Device (CMD) consists of subscription unit, user profile and authentication unit.
The subscription:
Mobile Marketplace Subscriber (MMPS) is a mobile user that subscribes to events of interest, and the action of this user can be performed at the client's site or at the broker's site. This unit is responsible for performing the subscription activities and making the user able to subscribe for the information of interest or action supplied by MMS or service provider. The subscriber lets the system know through which channel that they like to be informed whenever certain events occur based on location or other conditions.
User profiles:
The user profile is defined as data stores that contain information about user, including user preferences, locations, credit card details, authorization and password information and so on.
Authentication:
Authentication processes should accomplish when the transaction between service provider and mobile user has taken place, and that could be done via an identification process or cryptographic mechanism, though certificates which are trusted, to provide validity of the secrets key which are used for authentication. Those digital certificates used to proof the identity and authentication of each marketplace units.
Mobile Merchant Server:
Another main component of NSMMP is the Mobile Merchant Server (MMS). This component has to monitor and handle all users' request and figure out the changeable requirement of users timely. This component consists of:
With the help of this unit, the MMS can notify mobile marketplace subscribers via sending them a text or multimedia message about the available services. Notification is a form of push technology where information is transferred as a result of an event [23] [24] . However, Synchronization notifications, common in mobile networked application designed to provide real-time access to information sources.
Activation Unit:
If the MMPS is interested in the content of notification, he/she has to reply back to the activation unit to make him/her as a member of this content and allow him/her to receive the data of interest from publication unit in timely manner. In other words, this unit handles the users' activation process and informs the publication unit about each subscriber's interest and his/her preferable gateway that he/she likes to be informed through (e.g., SMS, real-time alert notification, e-mail message, etc.).
Publication Unit:
While the required of activation processes have been done, and the rules have been met, as well as the events have been occurred, publication unit immediately will publish the events to all customers who have subscribed to that particular event through the most appropriate gateway to the mobile user. In addition, this unit will publish to subscribers all the recommendation events that have been generated by buyer recommendation engine (BRE).
Notification Database:
Notification system database can be defined as a data store for the heterogonous type of data resources, which is involved by interpreter for the conditions of subscribers' notification, that is associated to the item. This unit can retrieve the condition of information as its availability by their names if the sources of information is a set of files, or generates a logic expression based on table fields in case of the data source was database. The notification mechanism operates as triggers in database, when the event has occurred, the notification action will be fired, if the trigger condition is satisfied. In addition, the database intended for use in heterogeneous distributed environments that allow for objects to be shared between different client applications. The goal of the database is to provide highly available and highly reliable storage for items, while supporting safe sharing of these sources by applications working in different platform.
Events and conditions:
This unit takes into account filtering and controlling the process of those items selected by the subscribers, which are meaningful to their requirement and met with the merchant's rules and conditions. As well as, it's responsible to take input from the user and converting it into standard format.
Profile Management Engine:
Profile Management Engine (PME) stands for creating, updating, handling and providing the storage of saving relevant information that consists of user preference profile, mobile device profile, user personal information and location.
Buyer Recommendation Engine:
Buyer Recommendation Engine (BRE) stands for servicing a mobile user community, and providing each user with a list of items which are recently most wanted items by this user based on his profile and location, and identifying target users for a new item. Those goals can be addressed by analyzing profile management engine data and generate the recommendation based on that data. This component is elaborated with more details in next section.
RSMMP
The proposed architecture of recommendation system for mobile market place (RSMMP) consists of several steps as illustrated in Figure 2 . There are five components: (1) User agent, (2) Buyer services engine, (3) Profile management engine, and (4) Buyer recommendation engine (5) marketplace. Each component may have several Agents and Mobile Agents. The task of recommendation process is accomplished through the collaboration of all agents. In this work, the main point is to build a recommendation system for mobile market place.
User Agent
This agent consists of user interface witch is the most top component of the architecture of MMP. This interface provides a GUI that is highly required for supporting mobile user's interaction among the different components of MMP system. This interface has tackled the requirement of providing a convenient way of interacting with the system (the amount of information is specific to the attributes of mobile device), even via mobile phone devices that have many constraints such as small screen with helps of device's profile. This interface also provides necessary services to make the accessibility, and security mechanisms more attractively among the heterogeneousness components of MMP. 
Buyer Services Engine (BSE)
The main objective of this component is collecting user behavior data (i.e., navigating pages behavior, purchasing behavior, user rating, feedback behavior for recommendation, etc.). This type of data can be observed and recorded during the processes of interacting user with the heterogeneousness components of MMP. User behavior data is dynamic and do changes as user interacting with system. A user delegates his navigation activities carried out by a mobile device to a mobile merchant agent. It is created at the beginning of an exploration session when a user visits the MMP site and destroyed at the end of the session. This component is necessary to provide accurate input data for different recommendation algorithms.
Profile Management Engine (PME)
Profile management engine stands for creating, updating, handling and providing the storage of saving relevant information that consists of user preference profile, mobile device profile, user personal information and location. It is always active. Whenever profile management engine receives a request or query from user agent, it generates the relevant profiles information to buyer recommendation engine.
The user profile describes the interest of the user and provides input data to buyer recommendation engine. User profile must involve comprehensive user information that 10 includes static user description data (i.e., gender, age, occupation, etc.) which do not change for time.
The mobile device profile describes the characteristic of user's mobile device (i.e., screen size, keyboard layout, etc.). It is the guide of content presented to the device as illustrated in figure 3 . Many mobile device ontology standards, such as Composite Capabilities/Preferences Profile (CC/PP), User Agent Profile (UAProf) and FIPA (Device Ontology Specification), have been set to describe the capabilities of different mobile devices [25] , [26] . Mobile device profile uses standardized format built from CC/PP, UAProf or Device Ontology Specification.
The CC/PP specification defines a high-level structured framework for describing capability of mobile device [27] . CC/PP provides the rules of how to construct a vocabulary that describes capabilities and preferences, but does not specify the actual attribute names and values. The UAProf based on CC/PP, has a base of existing implementations for many devices [28] . The UAProf specification is concerned with capturing classes of device capabilities and preference information that is used only for content formatting purposes.
The sample mobile device profile described in RDF consists of three parts: hardware platform, software platform and WAP characteristics. The hardware platform part describes the hardware information that is associated with user interface format such as screen size, image capable, etc. the software platform part describes the available application style, operation system and Java environment. The WAP characteristics part describes the supported WAP version and script library. 
Buyer Recommendation Engine (BRE):
A Buyer Recommendation Engine invokes the weighted of all recommendation algorithms agent. Each recommendation algorithm agent encapsulates a specific recommendation algorithm. It is just to introduce a new agent to encapsulate the new algorithm when a new recommendation algorithm is required. Each agent makes recommendations according to its recommendation mechanism. Then the hybrid algorithm combines and sorts the results and chooses the first N items as the final recommendation. Finally, BRE transfers the final recommendation list to interface format agent. With the consideration of the steps mentioned above, BRE can stand for servicing a user community, and providing each user with a list of items which are the recently most wanted items by this user and identifying target users for a new item. Those goals can be addressed by analyzing user behavior data. The possibility of each user making another transaction for all types of items is then evaluated in order to identify the recently most wanted items. This method provides more accurate results because it is based on each user's entire trading data stored in the database. However, an online retailer may carry 11 several brands for a single item. It is important to carefully examine whether this user is particularly interested in a certain brand. If this user has a high recently repurchase tendency value for a particular item and brand, it's possible to say that there is a high degree of possibility this user will buy the item with the same brand again.
The final recommendation result transfer to the user with helps of interface format agent to format the recommendation according to mobile device profile. Interface format agent reads the mobile device profile and creates user interfaces dynamically according to the characteristic of different devices to present the item and service information.
Marketplace
A marketplace is the space, actual or metaphorical, in which a market operates. i.e. the "real world" in which items and services are provided and consumed. By another words, marketplace is a place that lets the mobile agents of buyer and seller trade with each other and provides kinds of trading services such as: information query, negotiations, and auctions, etc.
Various factors and services in mobile marketplace play important roles in enhancing the success of current marketing field. The recommender systems are considered as one of the most important tools that make great significance in the marketing activities of M-Commerce.
CONCLUSION AND FUTURE WORK
Notification services are an essential component of a Mobile Market Place system. As information on the communication technologies become increasingly popular, more and more notification activities are conducted on the mobile market place, and the notification service has played an important role. In this paper, an innovative approach is proposed for developing NS with integrated recommender system to meet the need of mobile users and enhance the performance of MMP skills. We have discussed methods for capturing the notification of mobile market place, and the need of bringing up the necessity of using MNS, which have been considered as a powerful tool in mobile marketplace. While it allows for faster and easier response to market demands and at the same time, consumers can obtain relevant information as well as purchasing goods and services at anytime and anywhere, according to their interest.
The proposed architecture of notification service along with recommender system responsible for publishing and advertising goods and services are highly maintained here. They are offered by the existing service providers and provide channels to communicate with other MMP components. All these help to provide useful information about user location, and help to obtain more details about the items in the market (e.g., availability, price, features, location, and so on). This type of service has also impact factor in enhancing the finance capability of mobile commerce, increases the revenue and reduce the cost.
Moreover, in our proposed architectures for building such system; we are exploring new insights and new adoption behavior in the ubiquitous world of notification system in the mobile marketplace. We believe that the notion of our conceptual model is not yet fully understood by most models of notification system which exists in particular for mobile marketplace.
In our future work and through this architecture we are going to implement and improve the quality in term of publishing, subscribing to increase the efficiency of notification system along with recommendation system.
